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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 

Claims 1-10, 15-17 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Hanna (US6,008,334). 

Hanna discloses protected thiol analogs of pyrimidine bases for syntheses of 
DNA and RNA by chemical or enzymatic methods. The subject analogs include 
reagents suitable for DNA or RNA synthesis via phosphoramidite, H-phosphonate or 
phosphotriester chemistry as well a reagents suitable for use by RNA and DNA 
polymerase, including thermostable polymerases employed by PCR or other nucleic 
acid amplification techniques. The nucleotide analogs synthesized by methods of this 
invention can thus be incorporated into oligonucleotides or polynucleotides, deprotected 
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and derivatized with a functional group. In some cases the protecting groups are 
themselves antigenic and may be left on the oligonucleotides or polynucleotides for 
detection with antibodies. A method of synthesizing oligonucleotides with a functional 
group using the subject nucleotide analogs is also provided (abstract). Hanna relates to 
pyrimidine nucleotide analogs which contain modified bases with protected thiol groups 
attached at a position on the base, preferably the 5 position, which is not involved in 
Watson-Crick base pairing. These nucleotide analogs are intermediates in chemical or 
enzymatic synthesis of DNA or RNA oligonucleotides and are therefore stable under 
conditions required for synthesis of these molecules. After synthesis, the protecting 
group on the analog is removable to generate a reactive thiol group. Once generated, 
the thiol group can be treated with thiol modifying reagents to attach functional groups 
such as crosslinking agents or reporter molecules. The thiol groups in these analogs are 

attached to the ring by either a three, four, or five carbon chain. 

The method provides novel base-protected nucleotide analogs, both ribonucleotides 
and deoxynucleotides, that contain masked thiol groups on the 5 position of pyrimidines, 
which is not involved in Watson-Crick base pairing. These analogs can be incorporated 
into oligonucleotides via automated synthesis and isolated with the thiol protecting 
group intact. After removal of the thiol protecting group many types of functional groups, 
such as photocrosslinking agents, fluorescent tags, radioisotopes, biotin, reporter 
molecules, spin labels (e.g., commercially available proxyl or tempo), 
chemiluminescent, antigenic or other functional groups, can be site-specifically attached 
by utilizing thiol-modifying reagents. This feature adds a level of specificity to the 
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oligonucleotide modifications not present with the amino-tagged analogs previously 
described, and enables examination of molecular interactions that are not directly at the 
nucleotide base by allowing functional groups to be placed at varying distances from the 
base or helix strand. Since these analogs have the functional group attached via the 
sulfur atom, some have the further advantage of being cleavable under conditions which 
will not degrade or modify the oligonucleotide. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hanna (US6,008,334) in view of Leone et al. (US6369206). 

Hanna discloses protected thiol analogs of pyrimidine bases for syntheses of 
DNA and RNA by chemical or enzymatic methods. The subject analogs include 
reagents suitable for DNA or RNA synthesis via phosphoramidite, H-phosphonate or 
phosphotriester chemistry as well a reagents suitable for use by RNA and DNA 
polymerase, including thermostable polymerases employed by PCR or other nucleic 
acid amplification techniques. The nucleotide analogs synthesized by methods of this 
invention can thus be incorporated into oligonucleotides or polynucleotides, deprotected 
and derivatized with a functional group. In some cases the protecting groups are 
themselves antigenic and may be left on the oligonucleotides or polynucleotides for 
detection with antibodies. A method of synthesizing oligonucleotides with a functional 
group using the subject nucleotide analogs is also provided (abstract). Hanna relates to 
pyrimidine nucleotide analogs which contain modified bases with protected thiol groups 
attached at a position on the base, preferably the 5 position, which is not involved in 
Watson-Crick base pairing. These nucleotide analogs are intermediates in chemical or 
enzymatic synthesis of DNA or RNA oligonucleotides and are therefore stable under 
conditions required for synthesis of these molecules. After synthesis, the protecting 
group on the analog is removable to generate a reactive thiol group. Once generated, 
the thiol group can be treated with thiol modifying reagents to attach functional groups 
such as crosslinking agents or reporter molecules. The thiol groups in these analogs are 

attached to the ring by either a three, four, or five carbon chain. 
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The method provides novel base-protected nucleotide analogs, both ribonucleotides 
and deoxynucleotides, that contain masked thiol groups on the 5 position of pyrimidines, 
which is not involved in Watson-Crick base pairing. These analogs can be incorporated 
into oligonucleotides via automated synthesis and isolated with the thiol protecting 
group intact. After removal of the thiol protecting group many types of functional groups, 
such as photocrosslinking agents, fluorescent tags, radioisotopes, biotin, reporter 
molecules, spin labels (e.g., commercially available proxyl or tempo), 
chemiluminescent, antigenic or other functional groups, can be site-specifically attached 
by utilizing thiol-modifying reagents. This feature adds a level of specificity to the 
oligonucleotide modifications, and enables examination of molecular interactions that 
are not directly at the nucleotide base by allowing functional groups to be placed at 
varying distances from the base or helix strand. Since these analogs have the functional 
group attached via the sulfur atom, some have the further advantage of being cleavable 
under conditions which will not degrade or modify the oligonucleotide. 

Leone et al. discloses metal cluster compounds, and a process for making such 
compounds. The compounds may be generally described as organothiol metal clusters, 
wherein the metal core is comprised of gold, platinum, silver, palladium or combinations 
of these metals. Prominent among the disclosed organometallic compounds is a large 
palladium and platinum cluster compound. The metal core of the compounds, wherein 
Gold is the prominent metal, is about 1.4 nm in diameter and comprises about 50 to 
about 70 metal atoms. There are about 12 metal atoms on the surface of each cluster, 
and each surface metal atom is bound to an organic group by a thiol (M~S) bond. 



Application/Control Number: 10/070,728 Page 7 

Art Unit: 1637 

Therefore it would have been obvious at the time the invention was made to 
attached metal cluster as taught by Leone et al. to the analogs of Hanna. The 
motivation is that such many types of functional groups, such as photocrosslinking 
agents, fluorescent tags, radioisotopes, biotin, reporter molecules, spin labels (e.g., 
commercially available proxyl or tempo), chemiluminescent, antigenic or other functional 
groups, can be site-specifically attached by utilizing thiol-modifying reagents. This 
feature adds a level of specificity to the oligonucleotide modifications, and enables 
examination of molecular interactions that are not directly at the nucleotide base by 
allowing functional groups to be placed at varying distances from the base or helix 
strand. (Hanna Col. 3). And the probes of Leone have demonstrated sensitivities 
significantly greater than many currently used technologies, including radioactive 
labeling, fluorescent labeling and colloidal gold. The increased sensitivity of the probes, 
most notably, those probes of the embodiment wherein the metal in the cluster is 
palladium or platinum, will, in turn, allow for earlier detection of harmful infections or 
conditions, with fewer antigen test strips needed, fewer false-positive results, and 
smaller biopsied specimens. Furthermore, the present invention avoids the use of 
radioactive or highly toxic materials, which are very costly and difficult to dispose of and 
impose limitations on many currently used technologies (Leone col. 5-6). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jezia Riley whose telephone number is 571-272-0786. 
The examiner can normally be reached on 9:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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UMARY EXAMINER 



